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of oil and natural gas

Future U.5. Energy Demand
The U5 will require 11 percent more energy in 2030 than in 2007,
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" Where might we find additional
reserves?

0CS Lower 48 “Moratoria™ Resources (Undiscovered, Technically Recoverable Federal Resources)
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Technological Advances

* Equipment Materials
e Ability to withstand higher temperatures and pressures
e Computing Power
e Rapid detection and reaction
* Waste Management Practices
e Produced Water discharge oil and grease limits
 Drilling and other fluid discharge limits
e Shallow Hazard Identification




Shallow Hazards Surveys

MAPPING THE SEAFLOOR

HYDROPHONES ACOUSTIC
ENERGY SOURCH

Objects are not shown at scale

State-of-the-art technology is used to determine the best surface locations to drill




Enviable Record of
Environmental
Performance

Continuous improvements
in safety and
environmentally sensitive
operations

MMS conducts 12,000
Inspections annually

2005/2008 hurricanes
demonstrate resilience
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Offshore Project Timeline

Gulf of Mexico Deepwater Frontier Exploration and Production Timeline
Individual Prospect: 5,000' Water Depth, 30,000’ Drilling Depth

Cost
(millions)

Cumulative
Cost
(millions)

Activity
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$1-5

$1-5

Acquire 2D and 3D seismic and evaluate
geological, geophysical and engineering data to
identify leads/drilling ideas.

Prepare bids for lease sale.

$10-200

$11-205

Lease sale - sealed competitive bidding process.

‘ Lease Sale

$1-2

$12-207

High bid leases awarded (10 year term).
Cumulative annual lease rentals.

$5-10

$17-217

Acquire and interpret 3D and other data to turn
ideas into drillable prospects.

Find partners to share costs to drill exploratory
well.

Perform shallow hazard, archeological and other
regulatory permitting requirements to obtain
Federal approval to drill.
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Contract a rig to drill.
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$100-150

$117-367

Drill exploration well.

If exploration well unsuccessful,
start process over

Discovery

$40-60

$157-427

Drill sidetrack to exploration well.

Evaluate results.

$100-300

$257-727

If encouraging, drill appraisal/delineation well(s)
and sidetrack(s).

Evaluate well results, formulate plan of
development for discovery.

Prepare and file permits for development, wait for
approvals.

$1,000-5,000

$1,300-5,700

Sanction commerciality, build and install facility,
drill and complete producing wells to achieve
production.
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Pre-leasing evaluation
Lease Term

Exploration Phase
Development Phase




Seismic Imaging
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Drilling and Completions
Technology

Seismic imaging
Reservoir modeling
Rock mechanics

Drilling operations

Real-time monitoring

(Live video camera
and feed from rig)
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Cascade and Chinook
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FPSO Technology

* Good for remote fields with little infrastructure
* Minimal seafloor disturbance

* Eliminate need for pipeline

* Can disconnect for severe weather

* FDPSO - Faster field development




Subsea Processing Advances

* Multiphase pumping  [umaoawen ance rec Lavour "
» Subsea separation
* Longer tie backs

® In some cases
production directly to
shore — no platform
needed




mutu re Technologica

Advances

e Materials

e lighter, stronger drill pipe to allow for greater distance
extended reach drilling

e Advances in computing technology
e linking seismic data to other subsurface measurements
e increases the accuracy and resolution of subsurface
Images
* Nanotechnology

e enhanced recovery — could boost the average global
recovery factor of oil and gas by 10 percentage points




Questions?

Andy Radford
radforda@api.org




